Avidin-biotin-PEG-CPA complexes as potential EPR-directed therapeutic protein carriers: preparation and characterization.
Bovine carboxypeptidase A (CPA) conjugated with biotinylated poly(ethylene glycol) (PEG) has been synthesized and characterized in terms of stoichiometry and half-life of the avidin-biotin-PEG(s)-CPA complex. The half-lives for dissociation are 3.34 days for the avidin-biotin-PEG(3400)-CPA 1:1 complex, 3.65 days for the avidin-biotin-PEG(5000)-CPA 1:1 complex, 3.91 days for the avidin-biotin-PEG(3400)-CPA-PEG(2000) 1:1 complex, and 2.74 days for the avidin-biotin-PEG(5000)-CPA-PEG(2000) 1:1 complex. The slow dissociation demonstrates the stability of complexes using a PEGylated biotin terminus as a linker with avidin. The stoichiometry of the biotin-PEGylated CPA with avidin was determined by the 2,6-ANS method, and the results are consistent with measurements of the stoichiometry using size exclusion chromatography. The stoichiometries are 1:2 for the avidin-biotin-PEG(3400)-CPA complex and the avidin-biotin-PEG(3400)-CPA-PEG(2000) complex, 1:1 for the avidin-biotin-PEG(5000)-CPA complex, and 1:4 for the avidin-biotin-PEG(5000)-CPA-PEG(2000) complex. These findings stress both the importance of the length of a PEG chain as an appropriate spacer between the biotin terminus and a functional group, and the great potential of the avidin-biotin-PEGylated-protein complex as a therapeutic protein delivery system for solid tumor prodrug targeting.